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MODULAR DOCKING TRAY AND METHOD 

BACKGROUND 

The disclosures herein relate generally to portable com 
puters and more particularly to a modular docking tray 
Which can accommodate various siZe docking devices. 

Various docking devices have been developed for use 
With portable notebook computers. In one application, the 
main electronic housing of the docking station is pivotably 
mounted With a receiving tray to provide a number of 
positions for the notepad computer betWeen an upright 
position and a loW angle position. The upright positions are 
useful When using the internal display of the notepad 
computer, particularly if an external keyboard and pointing 
device are used. The loW angle position is useful When an 
external monitor is used and the overlay of the notepad 
computer is used for input. The receiving tray is removably 
mounted to the docking station and may be replaced With 
another receiving tray of a different siZe for use With a 
different notepad computer of a different siZe. 

In another application, an automatic docking station for a 
portable computer such as a notebook or laptop is provided 
Wherein the station includes a housing With external con 
nectors to connect up to a full siZe monitor and full siZe 
keyboard as Well as external connectors for connection to a 
modem and a mouse. The docking station further includes 
internal connectors coupled to these external connectors and 
tray for receiving the portable computer. The docking station 
includes a ?rst drive motor to drive the tray into and out of 
the docking station so that some of the internal connectors 
engage and disengage With connectors on the end of the 
portable computer mounted on the tray. The movement of 
the tray causes an internal connector mounted on a ?rst side 
of the docking station to cam into and out of engagement 
With a connector on a ?rst side of the portable computer 
mounted on the tray. A second drive motor is provided to 
drive other internal connectors mounted on a second side of 
the docking station into and out of engagement With con 
nectors on a second side of the portable computer mounted 
on the tray. Guide pins Which are locked and unlocked in 
response to the guide pins being in mating holes in the 
portable computer are provided. 

The present notebook computer market requires that 
docking devices such as port replicators and docking sta 
tions be offered With each notebook model. Typically, each 
notebook model has a single one piece docking device that 
matches the physical characteristics of that particular note 
book computer. Thus, the user is locked into purchasing a 
single use mode, non-modular docking solution. This 
arrangement offers no ?exibility in alloWing the user to 
con?gure docking devices to meet individual requirements. 

Docking tray heights are usually provided such that When 
the notebook computer is mounted on the tray, the keyboard 
is substantially raised above the desk or table support 
surface on Which the tray rests. In addition, the tray is made 
so that a signi?cant amount of tilt is introduced to the 
keyboard in a manner Which is uncomfortable and unnec 
essary. 

Notebook computers are sometimes dif?cult to engage 
With the docking device. This is due to the engagement of 
the computer connector and the docking connector. The 
force required to engage these connectors is substantial. 
Typically, the user pushes the notebook computer With force 
applied through the thumbs urging the computer toWard the 
docking device While hand gripping the tray because there is 
a need to produce opposing forces betWeen the computer 
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2 
and tray, otherWise the tray and device may shift aWay from 
the computer as the force is applied to the computer. 

Some uses require docking of the notebook computer to 
the docking device, combined With adding a monitor stand 
above the computer so as to support a standard monitor. An 
external keyboard is then connected to the notebook along 
With the monitor. In this operating mode, user friendly 
information LED’s and function oriented buttons, e.g. poWer 
buttons, provided on the notebook computer are neither 
reachable nor visible to the user. 

Therefore, What is needed is a docking tray that Will 
accommodate various siZe docking devices, Which has an 
easily vieWable control and display area remote from the 
docking area, Which has a grip advantage to assist in 
engaging the computer With the docking device, and Which 
is ergonomically enhanced. 

SUMMARY 

One embodiment accordingly, provides a docking tray 
Which accommodates various docking devices, and 
enhances user docking, monitoring and comfort. To this end, 
a docking tray includes ?rst and second guides for receiving 
?rst and second siZe docking devices. Contacts are provided 
adjacent the guides. A display and control area are provided 
on the tray, remote from the guides, and electrically con 
nected to the contacts. 

A principal advantage of this embodiment that one tray 
can be used to accommodate various docking devices. A 
display and control area is easily visible to the user. Docking 
of a portable computer With one of the various docking 
devices is facilitated by grip areas formed in the tray, and 
user comfort is enhanced by ergonomic advantages built into 
the tray. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic vieW illustrating an embodiment 
of a computer system. 

FIG. 2 is a top plan vieW illustrating an embodiment of a 
docking tray. 

FIG. 3 is a side vieW taken along the line 3—3 of FIG. 2. 

FIG. 4 is an isometric vieW illustrating an embodiment of 
the docking tray and a ?rst docking device docked With a 
portable computer illustrated in phantom. 

FIG. 5 is an isometric vieW illustrating an embodiment of 
the docking tray and a second docking device docked With 
the portable computer illustrated in phantom. 

FIG. 6 is an isometric vieW illustrating an embodiment of 
the docking tray and the ?rst docking device. 

FIG. 7 is a bottom plan vieW illustrating an embodiment 
of the ?rst docking device. 

FIG. 8 is an isometric vieW illustrating an embodiment of 
the docking tray and the second docking device. 

FIG. 9 is a bottom plan vieW illustrating an embodiment 
of the second docking device. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

In one embodiment, computer system 10, FIG. 1, includes 
a microprocessor 12, Which is connected to a bus 14. Bus 14 
serves as a connection betWeen microprocessor 12 and other 
components of computer system 10. An input device 16 is 
coupled to microprocessor 12 to provide input to micropro 
cessor 12. Examples of input devices include keyboards, 
touchscreens, and pointing devices such as mouses, track 
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balls and trackpads. Programs and data are stored on a mass 
storage device 18, Which is coupled to microprocessor 12. 
Mass storage devices include such devices as hard disks, 
optical disks, magneto-optical drives, ?oppy drives and the 
like. Computer system 10 further includes a display 20, 
Which is coupled to microprocessor 12 by a video controller 
22. Asystem memory 24 is coupled to microprocessor 12 to 
provide the microprocessor With fast storage to facilitate 
execution of computer programs by microprocessor 12. It 
should be understood that other busses and intermediate 
circuits can be deployed betWeen the components described 
above and microprocessor 12 to facilitate interconnection 
betWeen the components and the microprocessor. 
A docking tray 26, FIG. 2, is provided for use With 

computer system 10. The tray 26 includes a pair of slotted 
?rst guides 28 for receiving a ?rst docking device of a ?rst 
size, eg a port replicator (discussed beloW). The tray 26 
also includes a pair of second guides 30 for receiving a 
second docking device of a second siZe, different from the 
?rst size, eg a docking station (discussed beloW). Contacts 
32 are provided adjacent the ?rst and second guides 28, 30, 
respectively. Adisplay and control area 34 is provided on the 
tray 26 remote from the ?rst and second guides 28, 30, 
respectively. The display and control area 34 includes ele 
ments 36 electrically connected to the contacts 32 in a 
suitable manner. 

The tray 26, FIG. 3 has a loW pro?le and includes a 
surface 38 having a tilt angle@ of less than tWo degrees (2°) 
from a horiZontal support surface 40. The ?rst guides 28, 
FIG. 2, and the second guides 30, are formed in the surface 
38 of the tray 26 and are positioned adjacent a ?rst end 42 
of the tray 26. The display and control area 34 is positioned 
adjacent a second end 44 of the tray 26 opposite the ?rst end 
42. Apair of grip members 46 are formed in opposite sides 
of the tray 26. The grip members 46 are positioned adjacent 
the second end 44 of the tray 26 as is the display and control 
area 34. 

Docking tray 26, FIG. 2 is generally rectangular and 
includes the recessed guides 28, 30 adjacent the ?rst end 42. 
Grip members 46, Which are slots or indentations in opposite 
sides 26a, 26b of tray 26, are adjacent the second end 44. 
Control area 34 is also adjacent the second end 44. The ?rst 
end 42 has a slightly narroWer Width than the second end 44 
as vieWed in FIG. 2. Contacts 32 are positioned adjacent the 
guides 28, 30 so as to engage mating contacts, 54, 58 on 
either of the docking devices 50, 52, respectively, Which are 
seated in the guides 28, 30 (see also, FIGS. 7 and 9). Sides 
26a, 26b and ends 42, 44 of tray 26 are esthetically tapered, 
and the loW pro?le surface 38 of the tray 26 inclines 
gradually from end 44 to end 42. The slotted shape of guides 
28 provides a built-in accommodation for variations in the 
spacing betWeen feet 55 of docking device 50 and betWeen 
feet 60a, 60b of docking device 52. 
As a result of the foregoing, the docking tray 26 is 

provided With guides 28 for receiving docking device 50. 
Tray 26 is also provided With guides 30 Which, along With 
guides 28, receive docking device 52. The contacts 32 
provided on surface 38 of tray 26 are positioned to engage 
contacts 54 of docking device 50 or contacts 58 of docking 
device 52. The display and control area 34 is electrically 
connected to the contacts 32 and is also remote from the 
guides 28, 30 Which seat docking devices 50 and 52. 

The useful grip areas are slotted into tray 26 and the 
surface 38 is inclined only slightly at a tilt angle of less than 
tWo degrees from horiZontal When tray 26 is resting on a 
horiZontal surface. The enlarged area of surface 38 of tray 26 
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4 
provides ample space for either of the docking devices 50, 
52 to be positioned adjacent end 42, Whereas a docked 
notebook computer is positioned on tray 26 adjacent end 44. 
The position of the display and control area 34 adjacent end 
44 places the area 34 in proximity to the position of a user. 
Similarly, grip areas 46 are in proximity to a user. 

In operation, a portable computer 48, FIGS. 4 and 5, 
including system 10, may be mounted on the tray 26 and 
docked With either the ?rst or the second docking device 50, 
52, respectively. The ?rst docking device 50, FIG. 6, can be 
mounted on the ?rst guides 28 of the tray 26, FIG. 2. The 
?rst docking device 50, FIG. 7, includes contacts 54 for 
engagement With the tray contacts 32, and the plurality of 
feet 55 Which seat in ?rst guides 28. The portable computer 
48, FIG. 4, is docked With the ?rst docking device 50 by 
placing the computer 48 on the tray 26, gripping the grip 
members 46 and then urging the computer 48 toWard and 
into engagement With the ?rst docking device 50. In this 
manner, a Well-knoWn connector (not shoWn) on the com 
puter 48, engages a Well-knoWn connector 56, on the ?rst 
docking device 50. 
The ?rst docking device 50 can be removed and replaced 

With the second docking device 52, FIG. 8, mounted on the 
?rst and second guides 28, 30 of the tray 26, FIG. 2. The 
second docking device 52, FIG. 9, includes contacts 58 for 
engagement With the tray contacts 32, and the plurality of 
feet 60a, 60b, tWo of Which, 60a, seat in ?rst guides 28 and 
tWo of Which 60b, seat in second guides 30. The portable 
computer 48, FIG. 5 is docked With the second docking 
device 52 by placing the computer 48 on the tray 26, 
gripping the grip members 46 and then urging the computer 
48 toWard and into engagement With the second docking 
device 52. In this manner, a Well-knoWn connector (not 
shoWn) on the computer 48, engages a Well-knoWn connec 
tor 62 on the second docking device 52. 
As it can be seen, the principal advantages of these 

embodiments are that an elongated tray can be used to 
accommodate various docking devices. A display and con 
trol area is easily visible to the user When a monitor stand is 
used With the tray. Docking of a portable computer With 
either a port replicator or a docking station is possible. Grip 
areas are formed in the tray as indentations for the users 
?ngers to grip and pull forWard While the users thumbs 
simultaneously push back on the notebook computer. A loW 
tray pro?le and negligible tilt angle enhance user comfort. 

After docking of the computer With either the ?rst or 
second docking device, a monitor stand may be placed 
adjacent the tray. The monitor stand is positioned above the 
notebook computer and the computer lid or cover is closed. 
A monitor is placed on the monitor stand and a keyboard is 
positioned in front of the tray adjacent the display and 
control area. The monitor and keyboard are cable connected 
to the docking device. Because of the interconnection of the 
docking device With the portable computer, the monitor and 
the keyboard, and because of the engagement of the docking 
device contacts and the tray contacts, the display and control 
area can be used to reference and control computer functions 
Which are otherWise unavailable because the cover of the 
notebook computer is closed as stated above. 

Although illustrative embodiments have been shoWn and 
described, a Wide range of modi?cation, change and substi 
tution is contemplated in the foregoing disclosure and in 
some instances, some features of the embodiments may be 
employed Without a corresponding use of other features. 
Accordingly, it is appropriate that the appended claims be 
construed broadly and in a manner consistent With the scope 
of the embodiments disclosed herein. 
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What is claimed is: 
1. A docking tray comprising: 
a ?rst tray portion for receiving a plurality of various siZe 

docking devices; 
a second tray portion for receiving a portable computer; 
?rst guides in the ?rst tray portion for receiving a ?rst 

docking device of a ?rst siZe; 
second guides in the ?rst tray portion for receiving a 

second docking device of a second siZe, different from 
said ?rst siZe; 

contacts adjacent the ?rst and second guides; 
a display and control area in the second portion of the tray, 

remote from the ?rst portion and electrically connected 
to the contacts; and 

grip members formed on opposite sides of the second 
portion of the tray. 

2. The docking tray as de?ned in claim 1, Wherein the grip 
members eXtend inWardly into the tray. 

3. The docking tray as de?ned in claim 2 Wherein the tray 
has a loW pro?le and includes a surface having a tilt angle 
of less than tWo degrees from horiZontal. 

4. The docking tray as de?ned in claim 3 Wherein the grip 
members are positioned adjacent the display and control 
area. 

5. The docking tray as de?ned in claim 3 Wherein the ?rst 
and second guides are positioned adjacent a ?rst end of the 
tray and the display and control area is positioned adjacent 
a second end of the tray, opposite the ?rst end. 

6. The docking tray as de?ned in claim 3 Wherein the ?rst 
and second guides are positioned adjacent a ?rst end of the 
tray, and the display and control area and the grip members 
are positioned adjacent the second end. 

7. The docking tray as de?ned in claim 2 Wherein the ?rst 
guides are positioned adjacent a ?rst end of the tray. 

8. The docking tray as de?ned in claim 7 Wherein the 
second guides are positioned adjacent a ?rst end of the tray. 

9. The docking tray as de?ned in claim 8 Wherein the 
display and control area is positioned adjacent a second end 
of the tray, opposite the ?rst end. 

10. A computer system comprising: 
a portable computer including a microprocessor; 
an input coupled to provide input to the microprocessor; 
a mass storage coupled to the microprocessor; 

a display coupled to the microprocessor by a video 
controller; 

a memory coupled to provide storage to facilitate eXecu 
tion of computer programs by the microprocessor; 

a docking tray; 
?rst guides on the tray for receiving a ?rst docking device 

of a ?rst siZe; 

second guides on the tray for receiving a second docking 
device of a second siZe, different from said ?rst siZe; 

the portable computer mounted on the tray in docked 
engagement With one of the ?rst and second docking 
devices; 

contacts adjacent the ?rst and second guides; and 
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a display and control area on the tray, remote from the ?rst 

and second guides, and electrically connected to the 
contacts. 

11. The computer system as de?ned in claim 10 Wherein 
the tray has a loW pro?le and includes a surface having a tilt 
angle of less than tWo degrees from horiZontal. 

12. The computer as de?ned in claim 11 Wherein the grip 
members are positioned adjacent the display and control 
area. 

13. The computer as de?ned in claim 11 Wherein the ?rst 
and second guides are positioned adjacent a ?rst end of the 
tray and the display and control area is positioned adjacent 
a second end of the tray, opposite the ?rst end. 

14. The computer as de?ned in claim 11 Wherein the ?rst 
and second guides are positioned adjacent a ?rst end of the 
tray, and the display and control area and the grip members 
are positioned adjacent the second end. 

15. The computer system as de?ned in claim 10 further 
comprising grip members formed in opposite sides of the 
tray, the grip members extending inWardly into the tray. 

16. The computer as de?ned in claim 15 Wherein the ?rst 
guides are positioned adjacent a ?rst end of the tray. 

17. The computer as de?ned in claim 16 Wherein the 
second guides are positioned adjacent a ?rst end of the tray. 

18. The computer as de?ned in claim 17 Wherein the 
display and control area is positioned adjacent a second end 
of the tray, opposite the ?rst end. 

19. A method of mounting various docking devices on a 
modular docking tray comprising the steps of: 

providing a ?rst tray portion for receiving a plurality of 
docking devices; 

providing a second tray portion for receiving a portable 
computer; 

forming ?rst guides on the ?rst portion of the tray for 
receiving a ?rst docking device of a ?rst siZe; 

forming second guides on the ?rst portion of the tray for 
receiving a second docking device of a second siZe, 
different from said ?rst siZe; 

positioning tray contacts adjacent the ?rst and second 
guides; 

mounting the ?rst docking device on the ?rst guides, the 
?rst docking device having ?rst docking contacts for 
engagement With the tray contacts; 

removing the ?rst docking device; 
mounting the second docking device on the second 

guides, the second docking device having second dock 
ing contacts for engagement With the tray contacts; 

providing a display and control area on the tray remote 
from the tray contacts and electrically connected 
thereto for communicating input betWeen the display 
and control area and one of the ?rst and second docking 
devices; and 

forming grip members on the second tray portion. 
20. The method as de?ned in claim 19 Wherein the step of 

forming grip members on opposite sides of the tray, includes 
the step of extending the grip members inWardly into the 
tray. 


